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Introduction

Matrices

Matrix Arithmetic
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Diagonal Matrices
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Matrix

e Matrix - a rectangular array of numbers
arranged into m rows and n columns:

ay  ap a3 o ay
Rows ay axp  axy azp
i=1,....m : B :
A9ml 9m2 9m3 -+ 9mn
Columns,
j=1,...,n
Matrices

e Variety of engineering problems lead to the
need to solve systems of linear equations

ar g2 493
ay a3 axj

aml "7/‘%3

matrix

A =

Ax=>b

ay | by
X b
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column vectors

1/15/09



Row and Column Matrices (vectors)

e Row matrix (or row vector) is a matrix with
one row

r=0W n n 1)

e Column vector is a matrix with one column

Square Matrix

 When the row and column dimensions of a
matrix are equal (m = n) then the matrix is
called square

ar a2 - dp

a a a
4|2 22

apl 92 App
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Matrix Transpose

* The transpose of the (m x n) matrix A is the (n x m)
matrix formed by interchanging the rows and
columns such that row i becomes column i of the
transposed matrix

ap a1 ot Aapl
arodaz dn T a2 axn a2

4 o |91 a2 an A4 = . .
Al Ap2 - A An  2n " 9mn

Matrix Equality

e Two (m x n) matrices A and B are equal if and
only if each of their elements are equal. That
is

A=B
if and only if

a; = b,.j fori=1,..m;j=1,...,n




Vector Addition

e The sum of two (m x 1) column vectors a
and b is

a by ap + b

ay b2 ap + b2
a+b=|"|+| " |= .

am b, am + by,

Matrix Addition

ay G o 4q, by by - b,
a a a b b b
21 2 2 21 2 p)
A+B = S o !
aml amZ e amn bml bm2 R bmn
a, +b, a,+b, - a,+b,
ay + by ay, + by a,, + b,,

am] + bm] amZ + bm2 amn + bmn
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Matrix Multiplication

* The product of two matrices A and B is defined only if

— the number of columns of A is equal to the number of rows of B.

* IfAis(mxp)andBis (p x n), the product is an (m x n) matrix

C
Conxn = Amxp B pxn
Matrix Multiplication
ajp  ap aip \(bi1 b2 b
b b
C-ap-|? 2 Up || P21 P22 bln
Aml  Am2 Amp bpl pr bpn

a”b]] +~~-+a1pbp1
axibyy +--+azpbp

ap1byy + -+ appbp)

apbyp +--+aypbp)
ay1byy +---+ay pby)

Am1by + -+ appbp)

allbln +"'+a1pbpn
axibyy +--+aypbpy

amibiy + -+ ampbpy
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Example - Matrix Multiplication

I 2 3712 1
C=A4-B= 1 4|1 2
1 4 3|12 1
1-242-1+3-2 1-142-2+3-1 10 8
=(2-2+1-1+4-2 2-1+1-2+4-1|=|13 &
1:2+4-1+3-2 1-1+4-2+3-1 12 12

30 12 21
C=4-B=|1 1 =(10 15
52 32 51

Diagonal Matrices

¢ Diagonal Matrix 0 0 . 0

e |dentity Matrix

e The identity matrix has the property th
square matrix, then

IA=AlI = A
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Matrix Inverse

* If Ais a square matrix and there is a matrix X with the
property that AX =1
» Xis defined to be the inverse of A and is denoted A™!

A4 =1 Al a=1
* Example 2x2 matrix inverse

1
aplazz —4a12421

az’
—a1

a a
A=[11 12 4

ay a2

—da2
anl

|

Summary

Matrices

Matrix Arithmetic
— Addition

— Multiplication

Diagonal Matrices
— ldentity matrix

Matrix Inverse
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